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^ (57) Abstract: A novel lithium secondary batteiy and its iabrication are disclosed. The lithium secondaiy batteiy comprises a 
^ plurality of cathode plates and a plurality of anode plates in which each of the cathode and anode plates has a t^, a sqxarator on 
^ which an ion-conductive polymer material is coated on one side of ttie separator, and an electrolyte, wherein each of the cathode 

plates and each of tfie anode plates are alternating each other and connected in parallel, the taps of the cathode plates and the anode 
Q plates overlap each independently, the alternating cathode and anode plates aie separated by the separator having a spiral sliucturc 

obtained by successive folding in one direction or in bodi directions, and the electrolyte is chaiged between each of the cathodes and 
1^ each of the anodes separated by the separator. 
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LITHIUM SECONDARY BATTERY AND ITS FABRICATION 



TECHINCAL FIELD OF THE INVENTION 

The present inv^tioiL relates to a lithium secondary battery and its £ibrication. 

BACKGROUND OF THE INVENTION 

A battoy is a device to convert chemical energy of chemicals into electrical energy 
through electrochemical reaction, and is classified into two categories: a primary battery and a 
secondary battery. Among the rechargeable secondary battery, lithimn secondary battery is the 
most iniportant one, because it has tiie highest voltage and the largest energy density among 
casting battles. Such litiiium secondary battery is classified, according to electrolytes to be 
used, into three types: a liquid type battery using liquid electrolytes; a gel type battery using gel 
electrolytes mixed witfi polymer and liquid; and a soUd type battery using sohd electrolytes, 

US Patent No. 5,460,904 discloses a method for &bricating a lithium secondary battery. 
The battery according to this patent is &bricated: a negative electrode membrane comprising an 
intercalatable material dispersed in a polymeric binder matrix is laid upon an anode collector 
foil in a form of an opm mesh grid. A plasticized electrolyte/separator film membrane is 
positioned upon the negative electrode membrane and is covered with a positive electrode 
membrane comprising a composition of a finely divided Uthium intercalation compound in a 
polymeric binder matrix. An aluminum collector foil or grid completes the assembly, which is 
then pressed between platens under heat and pressure to soften and bond the polymeric 
components and laminate the membrane and grid layers. The obtained laminate was then folded 
in zig-zag fiishion to obtain a multicell battery. However, the method suffered fix>m the 
disadvantages tiiat Hit electrodes are connected in series and damage on the electrodes often 
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occurs when the laminate was folded in zig-zag fashion. In addition, the method requires 
addition of a plasticizCT in the preparation of the plasticized separator and solvent extraction of 
the plasticizer. Further, short between an anode and a cathode often occurs because it is difficult 
to laminate uniformly in laminating process. For these reasons, the method was not popularly 
used in a large-scale preparation of lithium secondary battery. 

US Patent No. 5,837,015 discloses a polymer battery in which a multi-layered polymer 
membrane was used as a separator. The multi-layered polymer membrane was obtained by 
coating both surfaces of the convmtional electrolyte-phobic polymer membrane such as a 
polyethylene membrane with a polymer (for exanople, polyvinylidene fluoride) having an 
afBnity for electrolytes, hi the polymer batt^, the conventional separator was replaced with the 
multi-layored polymer membrane serving as a separator. The bond of the multi-layered polymer 
membrane to electrodes was achieved by heating the electrodes and the multi-layered polymer 
membrane to a temperature sufficient to cause the geUing polymer to bond the electrodes. This 
technology is more improved one than the conventional method because solvent extraction is 
not necessary and existing fiicihties for manufacturing lithium ion battery can be used. But, the 
method suffered from the disadvantage that internal resistance of the electrochCTodcal cell is 
abnq>tly increased, because of bad ion tran^rts between the polymer having an affinity for 
electrolytes and polyethylene having an electrolyte-phobic characteristic. 

KR 309,904 discloses a lithium secondary battery, con:q>rising a sq)arator, a plurality of 
cathode plates and a plurality of anode plates, wherein the cathode plates are adhered on one 
side of the separator in a predetermined order and a plurality of anode plates are adhered the 
other side of the separator such that each of the cathode plates and each of the anode plates are 
opposite each other, and the separator has a zig-zag form. However, the lithium secondary 
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battery suffers from the disadvantages that it is difficult to tightly fasten the separator, because 
folding of the sq>arator is performed in zig-zag £ishion. This results in a gap between the 
electrodes and the sq)arator and deteriorates cycle life of an electrochemical cell, hi addition, 
the anode plates and the cathode plates should be arranged in opposite sides of the separator 
such tibat an adhesion process is compUcated. Further, because folding is performed in zig-zag 
fiishion rather than in a IBxed one-direction, the folding process is more complicated. For these 
reasons, this Uthium secondary battery camiot be fabricated in a large scale. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide a method for Mxricating a 
lithium secondary battery with improved productivity, high yield, enhanced cycle life and 
enhanced charge-discharge characteristics, compared with the conventional batteries. 

Another object of tibie present invention is to provide a lithium secondary battery havmg 
a novel structure. 

Other object of the present invention is to provide a method that enables to febricate 
batteries with a variety of shapes and csqiadties in a simple process. 

BRIEF DESCRIFnON OF THE DRAWINGS 

FIG. 1 is a perspective view of an electrode plate having a tap obtained by coatmg both 
sur£aces of a cmrent collector with a solution containing an electrode active material, and 
cutting the coated current collector in a suitable size. 

FIGs. 2a to 2c are plan views showing preferred arrangements of a plurality of the 
electrode plates on one side of a sq>arator, in accordance with the present invention. 

FIG. 3 is a cross-sectional view of a stacked body obtained by a successive folding of 
the arrangement of FIG. 2a. 
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FIG. 4 is a perspective view of the stacked body of FIG. 3. 

FIG. S is a characteristic grsqph showing cycle Ufe of the battery of Example 2, 
coiiq}ared with that of Conqpaiative Bjcample L 

DETAILED DESdUPTION OF THE INVENTION 

The lithium secondary battery according to the present invention comprises a plurality 
of cafiiode plat^ and a plurality of anode plates in which each of the cathode and anode plates 
has a tap, a separator on which an ion-<x>nductive polymer material is coated on one side of the 
separator, and an electrolyte, ^v^erein each of the cathode plates and each of the anode plates are 
alternating each olher and connected in parallel, the taps of the cathode plates and the anode 
plates GvesAap each indq)endently, the alternating cathode and anode plates are separated by the 



i, and the electrolyte is charged between 



separator having a structure of f < or 

each of the cathodes and each of the anodes separated by the separator. The lithium secondary 
battery of the present invention simplifies a folding process and an adhesion process. The 
battery can be prepared by folding the separator in a fixed one-direction such that folding is 
simplified, and the electrode plates are adhered on only one surface of the separator such that 
adhesion of the electrode plates to the sqiarator is sinoplifiedy which are compared with the 
lithium secondary battery of KR 309,604. 

FIG. 1 shows a prefCTed embodiment of an electrode plate having a tap used in 
accordance with die present invention. The electrode plate 100 (including a cathode plate and an 
anode plate) is prepared by coating both surfaces of a current collector 101 with a solution 
containing an electrode active material to form a coating layer 102 of the electrode active 
material, followed by cutting the coated current collector 101 in a suitable size. The electrode 
plate lOOy but are not limited thereto, may be cut into a rectangular or circular sh^e, provided 
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that the electrode plate 100 has a t^ 103. The sh^e of the electrode plate 100 can be changed 
according to the desired foim of the final electrochemical cell. That is, the electrode plate 100 
having a desired sh^e can be mass-manufactured by adjusting the template of a cutter or a 
puncher in a suitable shape. The electrode active material (a cathode active material and an 
anode active material) coated on the surface of the current collector 101 is not particularly 
limited. The material that has been used as an electrode active material in the filed of a lithium 
secondary battery can be widely used Preferred cathode and anode active materials are 
exemplified m US Patmt Nos. 5,837,015, 5,635,151 and 5,501,548. Specifically, a lithium 
transition metal oxide capable of intercalation/deintercalation of litfaiimi ion, such as liCoOz, 
LiMn204, LiNiOi or LiMn02, can be mentioned as a cathode active material. As an anode active 
material, a material capable of intercalation/deintat>alation of lithium ion, such as lithium metal, 
lithium alloy, carbon and graphite, can be mentioned. Preferably, the anode active material is 
carbon or grq>hite. The cathode active material has a high electrochemical potential during 
intax^ation/deintmalation reaction, while flie anode active material has a low electrochemical 
potential. 

The cathode or anode material is disfpersed into a suitable solvent, coated onto the 
surface of Ihe current collector 101, and cut into a desired size to form a cathode or anode plate, 
respectively. The electrode active material may be coated on one sur&ce of flie current collector. 
Preferably, it is coated on both sur&ces of the current collector 101, as shown in FIG. 1. 
Double-sided coating provides an increased discharge edacity per unit volume. With regard to 
preferred examples of flie current collector 101, please refer to US Patent Nos. 5,837,015, 
5,635,151 and 5,501,548, which are incorporated herein by reference. According to the specific 
embodiment of the present invention, an aluminum thin plate and a copper thin plate were used 
as a cathode and anode current collector, respectively. Meanwhile, Ihe electrode active material 
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is, in general, coated on the surface of the current collector 101 in combination with a current 
conductive material that increases conductivity of the electrochemical cell and a binder fliat 
adheres both the electrode active material and flie currmt conductive material to the current 
collector 101. The choice of the current conductive material and the binder would be readily 
acconq)]ished in reference to the electrode active material that is well known to a person of 
ordinary skill in the art to which the present invCTtion pertains. 

The separator, which prevents a direct electrical contact of the cathode electrode with 
the anode electrode and provides pores for ion passage, may be any of a number of materials 
known in the art. Preferred exanq)les are porous polyolefin fifans such as a polyethylene fihn 
or a polypropyloie fihn, porous polyvinylidene fluoride films, porous hexipropylene fluoride 
films and porous polyethylene oxide films. The polyethylene film is bemg widely used in fiie art 
The sq)arator may be comprised of two or more pomus fihns. The ion conductive polymer 
coated on one side of the separator fixes and binds the electrode plates to the separator, and may 
be any of a number of materials that exhibit electrochemical compatibility with other cell 
components, stability during charge/discharge reaction and an ion conductivity. As an ion 
conductive polymer material, polypropylene oxide, polyurethane, polymethylmethacrylate, 
polybutylmetihacrylate, polycyanoacrylate, polyethylene acrylic acid, polyacrylonitrile, 
polyvin)tidene fluoride, poljiiexsqpropylene fluoride, polyetii)iene oxide, or mixture thaieof can 
be mentioned. The ion conductive polymer Ufiaterial is dissolved into a suitable solvent, and then 
coated on one side of the sq>arator by a conventional technique. As a solvent to dissolve the ion 
conductive polymer matmal, dimethyl carbonate, acetonitrile, tetrahydrofiirane, acetone and 
methyl etiiyl ketone can be mentioned. According to the preferred embodiment of the present 
mvention, the polymer solution prepared by dissolving 0.5 to 10 parts by weight of the ion 
conductive polymer material into the solvent was coated m a thickness of 1 to 20 um onto one 
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side of the separator. When the ion conductive polymer is used in an amount of less than 0.5 
parts by weight, sufficient adhesion was not achieved. When the ion conductive polymer is used 
in excess of 10 parts by weight, ion mobility of the electrolyte was deteriorated. 



As an electrolyte, liquid electrolyte, gel electrolyte or solid electrolyte can be used. 
According to fiie preferred embodiment of the present invention, a liquid electrolyte solution, 
prepared by dissolving lithium salts such as LiOPsSOa, Li(CF3SQ2)2, LiPFe, IiBF4, LiC104 or 
IiN(S02C2Fs)2 into a polar organic solvent such as eth^ene carbonate, propylene carbonate, 
dimethyl carbonate, diethyl carbonate and methyl ethyl caibonate, was used 



The present invention also provides a method for &bricatmg tiie lithium secondary 
battery, comprising: 

a) coating one side of a separator with an ion-<x>nductive polymer material; b) arranging 
a plurality of cathode plates and anode plates in a predetermined order on the surface of the 
separator on which the ion conductive polym^ material is coated such that a stacked body, in 
which each of the cathode plates and each of the anode plates are alternating each o&er and 
connected in parallel, the taps of the cathode plates and tiie anode plates overlap each 
independently, the alternating cathode and anode plates are separated by the sq)arator having a 

structure of \ ^ , \ \ or I ^ , is prepared by a successive folding; c) performing a 
successive folding of tiie sq)arator to obtain the stacked body; and d) housing the obtained 
stacked body within a package, followed by injection of an electrolyte solution and packaging. 

Coating of an ion conductive polymer material onto one side of a separator is achieved 
by spraying or pasting onto one surfece of a separator, a polymer solution in which the ion 
conductive polymer n[iaterial is dissolved into a suitable organic solvent 
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On fhe sur&ce of fhe separator onto which Ihe ion conductive polymer material is 
coated, a plurality of cathode plates and a plurality of anode plates are arranged. The order of the 
anangement of the cathode plates and the anode plates are not particularly limited^ provided that 
when successive folding was completed, a stacked bgdy,.in which eact^fjhe cathode plates and 
ea ^ of the anode pla t^^?e alternating each o^er and connected in parallel, the taps of the 
cathode plates and the anode plates overlap each independently, and the alternating cathode and 
anode plates are separated by the separator, could be obtained. Preferably, the electrode plates 
are arranged in an order that one anode plate (or one cathode plate) is arranged onto the end of 
the separator, two adjacent cathode plates and two adjacent anode plates are arranged at the 
middle of the separator, and empty spaces are suitably formed between the cathode palate and 
the anode plate. 

FIGs. 2a to 2c show preferred arrangements of a plurality of the cathode and the anode 
plates on one side of a separator. As shown in FIGs. 2a to 2c, a plurality of cathode plates 202a 
to 202e (totally "202"), a pluraUty of anode plates 203a to 203f (totally 203) is arranged on only 
one side of a separator 201 .and enq>ty spaces are suitably formed between the cathode plate 202 
and the anode plate 203. When successive folding, along the folding lines 204 that is jEbrmed 
both between the two electrode plates and between the electrode plate and the empty space, has 
been completed, a stacked body in which each of the cathode plates 203 and each of the anode 
plates 202 was alternating each oth^ and connected in parallel, and the taps of the cathode 
plates 202 and the anode plates 203 ovo'l^ed each independently^ could be obtained 

More specifically. Fig 2a shows an exemplary arrangement in which the cathode 
plates 202 and tiie anode plates 203 are arranged onto one side of the separator 201 inaorderof 
an anode plate 203a/empty space/a cathode plate 202a/a cathode plate 202b/an anode plate 
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203b/aii anode plate 203c/. . ./a cathode plate 202c/a cathode plate 202d/an anode plate 203d/an 
anode plate 203e/a calhode plate 202e/empty space/an anode plate 203£^en]pty space. 
Successively folded along the folding line 204, a stacked body shown in HGs. 3 and 4 is 
obtained in which each of the cathode plates 202 is alternating with each of the anode plates 203, 
and Hxe taps of the cathode plates 202 and the anode plates 203 overlap each independently. The 
obtained stacked body is then housed wifiiin a suitable package, followed by injection of an 
electrolyte solution and packaging to produce the battery according to the present mvention. The 
method has an advantage that the batt^ can be produced in a simcple procedure. 

HG. 2b shows another preferred arrangement of the cathode plates 202 and the anode 
plates 203, in which fliey ate arranged in a order of an anode plate 203^k/€mpty space/a cathode 
plate 202a/ a cathode plate 202b/an anode plate 203b/an anode plate 203c/... /a cathode plate 
202c/a cathode plate 202d/an anode plate 203d/an anode plate 203e/eaipty space. Successively 
folded along the folding Imes 204, such an arrangement gives an electrode structure similar with 
that of FIG. 3, in which each of the cathode plates 202 and each of the anode plates 203 are 
alternating each other. FIG. 2c shows further another arrangement of the cathode plates 202 and 
the anode plates 203, in which they are arranged in a order of an anode plate 203a/empty 
space/a cathode plate 202a/a caQiode plate 202b/an anode plate 203b/an anode plate 
203g/. . ./empty space/empty space/. . ./a cathode plate 202G/a cathode plate 202d/an anode plate 
203d/an anode plate 203e/esDpty space/a cathode plate 202e. Successively folded along the 
folding lines 204 at both-^ection, a stacked body, in which flie configuration of the separator is 




, is obtained. 



Therefore, it should be understand that the arrangement of the anode plates and the 
cathode plates are not particularly limited, provided that both the cathode plates and the anode 
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plates are adhered onto one surface of the separator and that a stacked hody, in which each of 
the cathode plates and each of the anode plates are alternating each other and connected in 
parallel, the taps of the cathode plates and the anode plates overlap each indepeadently, and the 
alternating cathode and anode plates are separated by the separator^ is obtained 

The number of the anode plates or &e cathode plates can be suitably selected, regarding 
the anode active material to be used, the cathode active material to be used, the electrolyte to be 
used, and the desired discharge csqiacity of the battery. When the number of the anode plate (or 
the cathode plate) is more than 100, the folding process may be complicated. Therefore, the 
anode plate is used in a range of 1-100. Preferably, 1-50, more preferably, 2-20, most preferably 
4-lS anode plates are used. 

Detailed illustration is as follows. Lithium-transition metal oxides as a cathode active 
material, optionally in combination with a current conductive material, a binder and additives 
such as an antioxidant and a flame retardant, was dispersed into a suitable solvent and then 
coated onto a cathode current collector (for exaniple, an aluminum thin plate). The coated 
cathode current collector was dried, pressed with a roll presser, and then cut into a suitable size 
to give a cathode plate. Likewise, an anode active material and a binder was dispersed into a 
suitable solvent, coated, dried, pressed and then cut into a suitable size to produce an anode plate. 
As shown in FIGs. 2a to 2c, the obtained ca&ode and anode plates were arranged in a 
predetecmined order onto one side of a sq)arator onto which an ion-conductive polymer material 
had been coated. Successive folding of the electrode plates-arranged separator produces a 
stacked body in which each of the cathode plates and each of the anode plates are alternating 
each other, the taps of ttie cathode plates and the anode plates overlap each independently to 
coimect the cathode plates and the anode plates in parallel, and the alternating cathode and 
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anode plates are separated by the separator. Then, the stacked body is housed within a package 
and then an electrolyte solution is injected to disperse and charge betweoa the cathode plate and 
the separator as well as between the anode plate and ttie separator. 

The steps of the metfiod according to the preset invention can be continuously 
performed to produce a lifliium secondary battery in a large scale. For example, the steps a) to d) 
can be continuously perfonned after a rolled separator has been rolled out in a suitable speed. 
In doing so, because the electrode plates are adhered onto only one side of the sq>arator, &e 
adhesion process (step b) is simpUfied and yield is enhanced. Further, the separator onto which 
the electrode plates are arranged is folded in a fixed direction, rather than in zig-zag ^shion 
such that the folding process (5tq> c) is simplified. In a meanwhile, cuttmg of one end of the 
unrolled separator can be perfonned in regard to the operation condition. That is, cuttmg of one 
end of the unrolled separator can be perfonned between step a) and step b), between step b) and 
step c) or between step c) and step d). 

The ts^s of the cathode and anode plates ate led out each independently to a suitable 
lead such as aluminum and nickel lead, and connected in parallel by an ultrasonic welding. And 
Ihrn, a final battery is produced by housing the stacked body into a pouch of the package, 
followed by injection of ttie electrolyte sohition and heat-sealing of the package vmder vacuum. 
At this time, iron or aluminum is in general used as apackaging material. 

The present invention will be more fully described referring to specific Examples. 
However, it should be understood that the Examples are suggested only for illustration and 
should not be conslrued to limit tiie present invention. Numerous modifications could be made 
without dqiarting fipom the scope and the spirit of the invention. 
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Exanaples 

Example 1: Preparation of an electrode plate 

A cathode plate was prepared by the conventional process: a mixture of 100 g of 
LiCoQa powder as a cathode active material, Sg of carbon black as a currrat conductive material 
and 5g of polyvinylidene fluoride as a binder was homogeneously mixed, and then 100ml of N- 
methylpynoUdone was added to the mixture. The obtained solution was coated onto both sides 
of a aluminum foil having a thickness of IS fm which serves as a current collector, dried and 
tilien pressed with a roll presser. The tiiickness of the cadiode plate was ISOfm. 

Likewise, an anode plate was prepared: lOOg of graphite powder and lOg of 
polyvinylidene fluoride as binder was homogeneously mixed, and then lOOml of 
methylpynoUdone was added to the mixture. The obtained solution was coated onto both sides 
of a copper foil having a thickness of IS fm which serves as an anode collector, dried and then 
pressed with a roll presser. The thickness of the cathode plate was ISOfm- 

The cathode and anode plates were cut with a puncher such diat the cathode and anode 
plates as shown in FIG. 1 in which each ofthe cathode and anode plates has a tap were obtained. 
The cathode plates and the anode plates obtained wore stored into a cassette. 

Eyam ple ^- Preparation of abatterv f 1^ 

A polymer solution was prepared be mixing acetonitrile (available from Aldrich) and 
polyethylene oxide (available from Aldrich, average molecular weight 1,000,000) at a ratio of 
100:3 by weight. The obtained polymer solution was coated onto one side of a porous 
polyethylene sheet (Tecklon™ manufactured by ENTEK, thickness: 25fm) which serves as a 
separator witii a liquid constant delivery ^aratus in a thickness of 2im. 

The five cathode plates and the six anode plates from tiie cassette were arranged in an 
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order as shown in FIG 2a, onto one side of the separator onto which ttie polymer solution was 
coated and then successively folded along the foldmg line^ thereby forming a stacked body as 
shown in FIG. 3. The projected taps of the cathode plates and the anode plates were led out by 
nickel and aluminum leads and welded in parallel with an ultrasonic wave, each independently. 
The stacked body was housed within an aluminum laminating sheet having a pouch to house the 
stacked body, and an electrolyte solution prepared by dissolving by 1 .2mol of UPPe into 3 ml of 
a mixed solvent of ethylene carbonate and elhyhnethyl caibonate (1:1, by volume) was injected 
into the pouch. Heat-sealing of tiie pouch under vacuum produced a lidiium secondary batt^ 
having a thickness of 38 mm, width of 35 nun and length of 62 nun. 

Rvflm ple ^; Preparation of batterv (2^ 

A lithium ion secondary battery was prepared in the same manner as described in 
Example 1 except that polymethyl methacrylate was used instead of polyethylene oxide. 

rnm parative Example 1 

The lithium secondary battery described in KR 309,604 was prepared in the same as 
described in Exanq)le 2 excqpt that five cathode plates were adhered to one side of the separator 
in a predetemiined order onto which a polyethylene oxide solution was coated. Then, the 
polyeth^ene oxide solution was further coated onto the other side of Hbe separator and five 
anode plates were adhered to the other side of the separator such that an arrangement in which 
tiie sq)arator are sandwiched between the cathode plates and the anode plates was obtained. 
Folding was performed in zig-zag fiishion to produce the battery. 

Test of Cvcle life of batteries 

Cycle life of the battery of Exano^le 2 was tested and con^)ared with that of 
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Comparative Example 1. The results thereof are shown in FIG. 5. As shown in FIG. 5, the 
lithium secondary battery of the present invention retained 95% or more discharge cs^acity after 
more than 40 cycles, while the battery of Conq>arative Example 1 had a discharge cq)acity of 
less than 90%. From these results, it was foimd that tiie battery according to the present 
invention had much more improved cycle life characteristics than that of Comparative Example 
L 

As described above, tiie metiiod according to the present invention does not require a 
lamination process to tightiy bond an electrode membrane to a separator with higjbi temperature 
and high pressure. In addition, it can provide various ^bapes of battery with ease and occurs no 
damagp to the electrode plate, because each of the electrode plates is used in a pre^ut form. 
Compared with the hthium secondary battery disclosed in KR 309,604, the method according to 
the present invention can siicpliiy the folding process and the adhesion process, because the 
electrode plates are adhered onto only one side of the separator and successive^olding is 
p erfonnei in a fixed direction, ratiier than in zig-zag fashion. For these reasons, the method 
according to the present invention is adequate for flying to a continuous production of the 
lithium secondary battery, which enables to produce the hthium secondary battery in high yield 
and with an enhanced productivity. The hthium secondary battery produced has advantages that 
each of the cathode plates and each of the anode plates are stably separated by the separator 
tightly retained in the battery such that cycle life characteristics are improved. 
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CLAIMS 

1. A lithium secondary battery comprishig a plurality of cathode plates and a plurality of anode 
plates in ^^ch each of tihe cadiode and anode plates has a tap, a separator on which a ion- 
conductive polymer material is coated on one side of the sq)arator and an electrolyte, wherein 
each of the cathode plates and each of the anode plates are alternating each other and connected 
in parallel, the taps of the cathode plates and the anode plates overls^ each independently, the 



alternating cathode and anode plates are separated by the separator having a structure of 



or 



i, and the electrolyte is charged between each of the cattiodes and each of the 



anodes separated by the separator. 

2. The lithium secondary battery of claim 1, wherein the cathode or anode plate is a member in 
which a caAode or anode active material is coated onto either one or hoUx sides of a current 
collector. 



3. The Uthium secondary battery of claim 2, wherem the cathode active material is a Uthium 
transition metal oxide. 

4. The lithium secondary battery of claim 2, wherein the anode active material is selected from 
the group consisting of metaUic lithiuno, Uthium alloy, carbon and gr^hite. 



5. The Uthium secondary battery of claim 1, whereui the ion-conductive polymer material is 
selected from the groi^ consisting of polypropylene oxide, polyurethane, 
polymethylmethacrylate, polybutyhnethacrylate, polycyanoacrylate, polyethylene acryUc acid, 
polyacrylonitrile, polyvinyUdene fluoride, polyhexapropylme fluoride, polyethylene oxide, and 
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mixture thereof 

6. Tbe lithium secondary battery of clahn 1, \!^erem the separator is selected from the gxnxp 
consistmg of a polyethylene film^ a polypropyleoe film, a polyvinylidene fluoride film, a 
hexapropyleae fluoride film^ a polyethylene oxide film and a combination thereof 

7. The litbium secondary battery of claim 1, wherein the electrolyte is selected &om the groiQ) 
consisting of liquid electrolyte, gel electrolyte and sohd electrolyte. 

8. A method for &bricating a lithium secondary battery of claim 1, comprising: 

a) coating one side of a separator with an ion-conductive polymer material; 

b) arranging a plurahty of cathode plates and anode plates in a predetennined order onto the 
sur&ce of the separator on which the ion conductive polymer material is coated such that a 
stacked body, in which each of the cathode plates and each of the anode plates are alternating 
each other and connected in parallel, tiie taps of the cathode plates and the anode plates overlq) 
each independently, and tiie alternating cattiode and anode plates are separated by the separator 

having a structure of t or is prepared by a successive folding; 

c) performing a successive folding of (he separator to obtain the stacked body; and, 

d) housing the obtained stacked body within a package, followed by injection of an electrolyte 
sohition and packaging. 

9. The method of claim 8, wherein the stqp b) is carried out by positioning one anode or 
cathode plate at an end of the separator, and two adjacent cathode plates and two adjacent plates 
are arranged at a middle of the separator, and empty spaces are suitably formed between the 
cathode plate and the anode plate. 
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10. The method of claim 8, wherein the electrolyte solution contains a lithimn salt 



1 1. The method of claim 8, wherein the steps a) to d) are continuously carried out. 
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